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FACTORS FOR CONVERTING INCH-POUND UNITS TO INTERNATIONAL SYSTEM OF UNITS (SI)
For the convenience of readers who may want to use International System of Units (SI), the data may be converted by using the following factors:
Multiply inch (in .) foot ( 
INTRODUCTION
The Safe Drinking Water Act (Public Law 93-523) includes provisions for the protection of underground sources of drinking water. Part C of the Act authorizes the Environmental Protection Agency (EPA) to establish regulations to insure that underground injection of contaminants will not endanger existing or potential sources of drinking water. As developed by EPA, the regulations require that all underground sources of drinking water with less than 10,000 milligrams per liter (mg/L) dissolved solids that contain hydrocarbon, mineral, or geothermal resources be designated for protection whether or not they are currently being used as a source of drinking water.
The geologic formations of Tennessee (Miller, 1974) have been combined into eight major regional aquifers. Aquifers are delineated on a regional basis and are characterized by a unique set of hydrologic conditions and water quality.
The purpose of this report is to describe the formations that comprise the Cambrian basal sandstone west of the Valley and Ridge province and to delineate water-quality zones within the basal sandstone.
This report on the basal sandstone provides generalized information on (1) the areal and stratigraphic occurrence, (2) dissolved-solids concentration of the ground water, (3) the hydraulic character, and (4) the areas of known ground-water contamination in the stratigraphic section from the base of the Conasauga Group to the top of the Precambrian crystalline rocks. Formation names and physiography used in this report are those of the Tennessee Division of Geology (Miller, 197 *0 and do not necessarily follow the usage of the U.S. Geological Survey.
GEOLOGY
The basal sandstone is thought to occur throughout most of the State west of the zone of thrust faulting that marks the western boundary of the Valley and Ridge province ( fig. 1 ). The formations that comprise the basal sandstone are also found in the Valley and Ridge province east of the area described in this report but are not included here. The formations in the Valley and Ridge have been intensely folded and faulted and because of this deformation are part of a separate system.
The primary rock type of the basal sandstone is sandstone; minor carbonates have been noted at some locations and, in fact, may be part of the overlying confining layer. Drilling records and the deep geophysical logs that exist indicate the thickness of the basal sandstone averages about 200 to ^00 feet. However, the basal sandstone appears to be absent in several locations. The basal sandstone is a tan to light gray, fine-to coarsegrained rock that is poorly sorted and well indurated. Interbeds of dark gray to brown dolomite are present. Major geohydrologic characteristics of the basal sandstone are described in table 1. The basal sandstone is defined by only 14-wells drilled for energy or mineral exploration, or for deep waste disposal (table 2).
Overlying the basal sandstone is the Conasauga Group and its equivalents. The Conasauga Group is composed of light-to medium-gray limestone with minor amounts of gray to green impermeable shale (Warner, 1972; Geraghty and Miller, 1978) . Driller's records, resistivity logs, and gamma ray logs indicate that the limestone of the Conasauga and Rome contains increasing amounts of argillaceous material with depth. The configuration of the base of the Conasauga Group, which is equivalent to the top of the basal sandstone, is shown in figure 2.
The unit on which the basal sandstone rests is a granitic rock. It is assumed that below the weathered surface of this Precambrian basement the rocks have no effective porosity or permeability. Very little water is thought to exist below the basal sandstone. The configuration of the top of the basement granite is shown in figure 3 .
Locations of lines of geohydrologic sections based on geophysical logs are presented in figures 2 and 3. The sections themselves are shown in figures 4-through 9. Because of the paucity of data, however, these sections are highly generalized.
HYDROLOGY
Hydrologic data for the basal sandstone is limited to that from the deep waste disposal wells in Maury and Humphreys Counties. Data from these wells indicate that, with the exception of a few thin zones, the basal sandstone is dense and has low porosity and permeability. An undocumented reference in a request to inject waste in Maury County indicated the basal sandstone has higher permeability in some zones than in others (Geraghty and Miller, 1978) . Confining pressures at depths to which the basal sandstone occurs are expected to keep fractures and joints closed. Additionally, the thick beds of the overlying Conasauga and Knox Groups restrict vertical movement of water into or out of the sandstone. No water-level measurements exist from the basal sandstone. But based on the very tight nature of the formations and confinement from above and below, it is assumed that lateral flow in the basal sandstone is not significant. Ground-water occurrence in the basal sandstone is presented in a simplified and generalized manner in figure 10 . Additional data are necessary to confirm or disprove this model.
WATER QUALITY
The basal sandstone is not currently being used as a source of drinking water within the state, nor has it been extensively explored as a source of minerals, oil, or gas. The only chemical analyses available at this time are from several drill stem tests, swab tests, and indirect analysis from geophysical logs made in conjunction with the drilling of the deep waste injection wells in Humphreys and Maury Counties (table 3 and fig. 11 ). The results of these tests are contradictory and, in fact, not one of the analysis reported can be confidently used to represent the general quality of the natural water in the basal sandstone. Inconsistencies in the data suggest that the values greater than 50,000 mg/L may be due to contaminants migrating from nearby disposal wells.
There are no records available indicating that the basal sandstone is used as a source of drinking water. This formation occurs at depths generally greater than 5,500 feet below land surface, and it has not been economically feasible to drill wells into the basal sandstone (with unknown water quality) when good quality drinking water can be found at much shallower depths.
CONTAMINATION
Three documented sites of contamination are known for the basal sandstone ( fig. 11 ). All three sites are associated with deep injection wells in Humphreys and Maury Counties. These waste-injection wells are open to a thick stratigraphic section, from the lower part of the Knox Group to the Precambrian, and as best can be determined from existing data, the injected fluids have invaded the permeable zones throughout parts of the entire section. The areal extent of the injected waste in the basal sandstone is not known. Deepwell injection at these sites is discussed by Warner (1972) , Resources Services Incorporated (1975) , and (Geraghty and Miller (1978) .
SUMMARY
The basal sandstone occurs in the subsurface probably throughout most of Tennessee west of the Valley and Ridge province. The basal sandstone is overlain by the Conasauga Group, a thick sequence of flat-lying, low-permeability lower Paleozoic carbonates and shales that acts as an upper confining layer for the basal sandstone. Precambrian granitic rocks underlie the basal sandstone and act as a lower confining layer.
Limited data indicate that with the exception of a few thin zones, the basal sandstone is dense and has low porosity and permeability.
Dissolved-solids concentrations in three water samples from the basal sandstone range from 38,500 to 201,800 mg/L. Interpretation of these data are subject to doubt, but suggests that values greater than 50,000 mg/L may be due to migration of contaminants from nearby disposal wells.
The basal sandstone is not currently being used as a source of drinking water nor has it been extensively explored for gas, oil, or minerals.
There are three documented sites of contamination of the basal sandstone. All are associated with deep injection wells. Study of existing data suggests that the injected fluids have invaded permeable zones throughout parts of the section exposed to the waste. The areal extent of this contamination is not known. Table 3 .~Dissolved-solids concentrations in water from wells in the basal sandstone [Data sources: a, Warner (1972); b, Geraghty and Miller (1978) ; c, Resources Services, Incorporated (1975 Figure 11 . Location of injection wells in the basal sandstone and concentrations of dissolved solids.
